Abstract. The study was carried out with the financial support of the grant of the President of the Russian Federation for state support of young Russian scientists-candidates of science (MK-6409.2018.6). The paper presents the results of empirical research study of sleep disorders construction of mail gas pipelines builders with shift work organization in the Arctic, through the questioning and testing. The study involved 191 builders with shift work experience from 0.5 years to 14 years (4.42 ± 3.1). Statistical analysis was performed contingency tables (Х 2 Pearson) and was implemented in the software package IBM SPSS Statistics 22.0. There are differences in sleep disorders among builders who live in the northern, southern regions of Russia and in the middle lane. Daytime sleepiness is expressed workers residing in the northern regions of the country to a greater extent, and the desire extra sleep and insomnia (especially in summer) there are more specialists from the southern regions and the middle band. The relationships of various sleep disorders in the examined workers.
Introduction
The shift method of work organization has been actively used in the extreme conditions of the Far North and the Arctic since the 70s of the 20th century. Currently, in connection with the priority direction of the policy of the Russian Federation-the development of the Arctic, the search and development of mineral resources located in this territory -new types of production using this method are emerging. The shift method is a special form of implementation of the labor process outside the place of permanent residence of workers, when their daily return to their place of permanent residence can not be provided. These include the construction and operation of gas pipelines. In addition to extreme climatic and geographical conditions, a number of adverse production factors affect construction of gas pipelines: outdoor labor, noise, vibration, complexity of tasks performed, high probability of injury, mode of operation, etc., as well as social and living conditions caused by shift labor organization (group isolation, information exhaustion, remoteness from a developed infrastructure, etc.) [1] .
Among these factors, one of the most significant is desynchronosis, which is characterized by misalignment of biological rhythms, leading to violations of the "sleep-wakefulness" regime. These violations are a consequence of trans-meridian flights carried out by shift workers during transportation from their places of residence to shift camps, as well as by day and night shifts. Desynchronosis (dysrhythmia) ultimately leads to a violation of the functional state and properties of individuality [2;3;4].
In foreign studies, it is emphasized that shift work has many physiological, psychological and social consequences that lead to disruptions in the normal sleep-wake cycle [5] . Sleep disturbance of the shift workers is a physiological stressor that causes many adverse physical, psychological and cognitive symptoms [6] . Numerous studies conducted by Rutenfranz with co-authors indicate sleep disorders associated with shift work, which are expressed in reducing the duration of sleep and its quality [7] .
While the sleep disorder during shift work is important in itself, it also has consequences in the form of deteriorating health. A change in the duration of sleep (an increase in sleep time-short sleep) over a long period leads to chronic fatigue and leads to an increase in workers' injuries [8] .
In the study of V.B. Lastovchenko, O.M. Tkachenko determined that high neuro-emotional stress is a factor contributing to the deepening of violations of daily biorhythms of a person working in a shift mode [9] .
In the work of N.M. Fateeva shows that the meridional movements of a person into the contrasting climatic conditions of the Far North within one time zone cause intrasystem and intersystem desynchronosis of functions with multidirectional and non-simultaneous changes in body parameters [10] .
Thus, there are contradictions between the presence of violations of the "sleep-wakefulness" regime for shift workers caused by desynchronosis, and the lack of systematic studies of the types of these disorders and factors contributing to their development and high severity among professionals in the extreme conditions of the Arctic. The solution of this contradiction is possible through the organization of a study to assess the types of sleep disorders of shift specialists and the study of the factors of a healthy lifestyle, place and living conditions that can provoke and aggravate the violations found. Due to the fact that the development of desynchronosis is caused by meridional movements, there may be significant differences in the types and severity of sleep disorders among workers living in different regions of the country, which is the purpose of this study.
The goal is a subjective assessment of sleep disorders among builders of main gas pipelines with shift method organization in the Arctic and living in different regions of Russia.
Materials and Research Methods
The study involved 191 gas pipeline builders with shift method organization in the Tyumen region (the duration of a shift is 52 days), 175 men, 16 women aged 23 to 59 (average age 35.6 ± 0.95). Work experience on a shift method basis surveyed from 0.5 years to 14 years (4.42 ± 3.1). Research method is questioning. We have developed a questionnaire to study the factors of a healthy lifestyle, level of health, sleep disorders and peculiarities of shift work, which consisted of 67 closed questions. Also for a detailed study of sleep disorders was used questionnaire subjective assessment of sleep, developed in the Somnological Center of the Ministry of Health of the Russian Federation, which aims to identify the subjective characteristics of sleep, screening for sleep apnea syndrome, drowsiness. Builders participated in the study with their personal consent; the selection of other parameters was not required. Type of research is analytical. The following statistical methods were used contingency tables (Pearson's X 2 ). Interpretations were subject to data at p ≤ 0.05. Data analysis was performed using the IBM SPSS Statistics 22.0 statistical software package.
Results and Discussion
According to the results of descriptive statistics, 15.4% of the surveyed live outside the shift work in the northern regions of the Russian Federation, 60.9% -in the middle zone, 23.6% -in the southern regions. Most of the surveyed workers live in the Republic of Bashkortostan -46.5%.
According to the results of the questionnaire for subjective assessment of sleep, developed at the Somnological Center of the Ministry of Health of the Russian Federation, 24.1% of respondents have normal sleep, 75.9% have pronounced sleep disorders. Most workers do not have APNEA syndrome in sleep (90.1%).
The following sleep disorders were detected during the shift period: 36.1% -falling asleep, 54.8% -difficulties in maintaining sleep, 31.6% -final awakening, 34.6% -daytime sleepiness, 12.5% -complete absence of night sleep, subjectively expressed; 32.3% had a desire for additional sleep.
In order to study the characteristics of sleep and wakefulness among workers living in different regions of Russia, contingency tables (Pearson's X 2 ) were used due to the fact that both studied variables are represented in the nominative scale. The following statistically significant differences were obtained (Table 1) : for the middle and northern regions, a uniform distribution of owls and larks is typical, while in the southern regions there is a predominance of larks. The Lark is the name of the chronotype of a person, in which he independently and easily wakes up early in the morning, is active in the first half of the day; there is a decline in the afternoon.
The Owl is the name of a person's chronotype, in which he independently wakes up late, no earlier than 2-3 hours before noon, activity peaks occur in the evening-night time, go to bed late, often after midnight.
The «Mixed type» is an intermediate type, independent awakening in the morning, somewhat later "larks", activity during the day is constant, without noticeable peaks and declines, go to bed for an hour and a half to midnight.
Using contingency tables, differences in sleep disturbances were studied: falling asleep, maintaining sleep, final awakening, daytime sleepiness, lack of night sleep, and the desire for additional sleep; statistically significant differences were obtained only in three variables: daytime sleepiness, desire for additional sleep and insomnia (Table 2 3, 4). As shown in Table 2 , daytime sleepiness during a shift period is the most common type of sleep disorder, and is much higher among residents of the northern regions than other workers. In the between shift period, daytime sleepiness is observed in workers living in the middle lane. According to Table 3 , the desire for additional sleep is characteristic only for a third of the surveyed workers, and among residents of the southern regions and the middle zone, higher than among the representatives of the northern ones. Insomnia is observed more in the summer and is typical for workers living in the southern regions and the middle zone of the Russian Federation. In spring, insomnia arises more among the residents of southern regions, and in winter-the middle zone, which is possibly related to the peculiarities of photoperiodism-periods of white nights in summer and polar winter (Table 4) . Thus, for builders of gas pipelines working on a shift method in the Arctic, the following sleep disorders are characteristic: desire for additional sleep, daytime sleepiness and insomnia. The violations found may be associated with changes in the workers' habitual lifestyle during the shift period, therefore, using interconnection tables, we studied their interrelationships, and smoking, food, alcohol, sports and leisure were considered as lifestyle parameters. As a result of the analysis, statistically significant relationships were obtained between the falling asleep violation and the type of activity during the between shift period (X 2 = 37.79 at p <0.001); difficulties in maintaining sleep and the time in motion during the between shift period (X 2 = 18.37 at p = 0.005 ); time spent at the computer in the shift period (X 2 = 15.56 at p = 0.049); the final awakening and care about their health (X 2 = 9.08 at p = 0.05); social networking (X 2 = 7.03 at p = 0.03); daytime sleepiness and time spent at the computer in the shift period (X 2 = 15.36 at p = 0.05); with the desire to of sleep and maintaining diet (X 2 = 13.02 p = 0.04). When talking with workers of trunk pipelines, it was noted that changes in the "sleep-wakefulness" rhythm during the shift were an integral part of adaptation to the working conditions by the shift method for builders. The employees at the lunch break satisfy the desire for additional sleep during the shift period, which is 2 hours after eating almost.
In the between shift period, most workers do not rest, but are engaged in various activities: from working in their own yard farms (most of the builders live in their own homes in rural areas) or have a regular job, so physical activity during this period remains high. Inclusion in a different work schedule, housework, changing the time of eating in a family, adaptation to another time zone entail a violation of sleep and maintain sleep. The time spent at the computer during the shift periodaccording to our data up to 5 hours, of course, entails a change in the quality of sleep due to a direct decrease in time for a night's sleep, leading to a decrease in the quality of wakefulness during the daytime.
Employees take great care of their health during the shift period, which is associated with the performance of family duties, a less clear day schedule outside the shift work. The relationship of sleep disorders and efforts to maintain the level of health (morning exercises, exercise, dietary preferences) requires further study. Nearly 90% of workers have no sleep apnea syndrome at night, which may be related to the age of the main gas pipeline builders (average age 35.6 ± 0.95 years).
The subjective feeling of no nighttime sleep during a shift period at 12.5% of workers is probably a sign of pronounced social desynchronosis, or a premorbid state.
Thus, sleep disorders during the shift period are physiological stressors causing physical and psychological changes, which make them relevant to study, especially in the Arctic.
Conclusions
1. The differences in the severity of such sleep disorders as daytime sleepiness, the desire for additional sleep and insomnia among the builders of gas pipelines living in different regions of the Russian Federation (northern, southern and middle lane) were revealed.
2. For workers, who permanently reside in the northern regions of the country, daytime sleepiness is more pronounced, and for specialists from the southern regions and the middle zone -the desire for additional sleep and insomnia (especially in summer).
3. The identified sleep disorders in workers are interrelated with such indicators of a healthy lifestyle, as the time spent at the computer, workouts and mobility during the between shift period, and concern for one's health.
